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Abstract 



Quarks oscillations give the Newtonian gravity law, the red shift, the 
confinement and the asymptotic freedom. 

Let (p (x) , ji (x) , j2 (x) , js (x)) — {p {t, x) , j {t, x)) be a probability density 
3+I-vector of any physical event pj. 

Complex functions ipi (x), </?2 fe), ^3 ^4 (x) exist [2] such that 
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then [5]: 
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/ /3Wai + iei/3[il +iTi/3W7[5l+ \ 
+/3[2l92+ie2/3Pl+iT2/3[2l7[5l + 

+/3[3l53 + ie3/3[3l+iT3/?[3l7[5] + 

+iMo7M +iM4/3W- 
-iM^,o7{°'+iMc,4C'^'- 
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with real 6^, T^, Mq, M4, Mq^q, M^^4, M^,o, Af^,4> ^e,o, Mg^4 and 
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From |4|: the colored motion equation as the following: 

/ -/3[oliao + eo/3[°l+To/3[°l7[5]+ ^^ 

/jWi^i + ei/3W ^-Tl^W7[5l- 
/3p]ia2+e2/3[2l+T2/?[2]^[5]_ 
/3[3]ia3+e3^[3] +T3/3[3i7[5i- 



(/^ = 0. 



V +M0,o7r + ^'^fl,4e[*l / 



Here [5]: 
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are the antidiagonal (mass) elements of red pentad; 
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are the antidiagonal (mass) elements of green pentad; 
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are the antidiagonal (mass) elements of blue pentad; 
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M^_o, -^c,4 ^^'^ down and up quark's mass numbers; 

Mrifl, Mjj^4 are green down and up quark's mass numbers; 

-Mg^Oi Mg^4 are blue down and up quark's mass numbers. 

The quarks mass members of this equation form the foUowing matrix sum: 











Mc.o - iM„,o 

















-Me,4 

-M(;^4 + iM^,4 





M^^4 - iAf,,,4 
-M^,4 - iAf^,4 
A//e4 



Me, A 





Elements of these matrices can be turned by formula of shape [Q: 



cos 7- 
i sin ■ 



ism ■ 

cos i 



Z X -lY 
X + iY -Z 



-I sm - 



cos ■ 



Zcos6' - y sine* X - i (F cos6l + Zsin( 
X + i(rcose' + Zsin0) -Z cos 61 + r sin 6* 



Hence, if: 



t^2,3 (a) 



def 



COS a 1 sm a 

i sin a cos a 










cos a i sin a 

i sin a cos a 



and 



M' 



def 



-Af^o7"'+Af^4CW- 

-A//; - A//; 4r;W+ =^ C/t 3 (a) MC/2.3 (a) 
+A^^,o7^°l+A^^,4^W 



then: 

K.4 



Af^^o cos 2q! + Mg^o sin 2a, 
Afg^o cos 2a — AIr^_o sin 2a, 

^c!4, 

A/^.4 COS 2a + Afe.4 sin 2a, 
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4 = ^e,4 cos 2a - M^^ sin 2a. 
Therefore, matrix [/2,3 (ct) makes an oscillation between green and blue 
quarks colors. 

Let us consider equation ^ under transformation U2.3 (a) with a is an 
arbitrary real function of time-space variables {a = a {t, xi,X2, X3)): 



ul 3 (a) -dt + iOo + iTo7''l C/2,3 (a) ^ 



UU (a) 



/ /3W (ai + iei + iTi7[5i) + 
+ 162 + 1X271^1) ^ 

+ 163 + iT37[^^H 
V +iA/o7["] + iM4/3W + M 



U2,3 



That is: 



Wl, (a) a* (C/2,3 (a) ^) 



+ieoUls (a) (f/2,3 (a) ^) 
-iToC/2%(a)7^'l(C/2,3 (a) ^) 



= C^2,3 («) 



Because 



then 



/ /3W (9i+iei+iTi7[5l)+ \ 

+162 + 1X27^^1) + 

+/3I31 (93 + 163 + 1X371^!) + 
iMo7["l + iAf4/3W + A? 



V +i 



C/1,3 («) C^2,3 (a) 



C^2,3 (a) V'- 



' ' ' Uls (") 5tC^2,3 (a) j + (a) C/2,3 (a) dt^ 
'iQotp + iTo7l^V 



-C/t,3(a)/3l=^l 



(i9i C/2,3 (a)) + C/2,3 (a) diip 
+161 (C/2,3 (a) ^) + iTi7['l (C/2,3 (a) f^) 

(^2 C/2,3 (a)) + C^2,3 (a) 92<y5 
+102 (C/2,3 (a) + 1^27^^' (C^2,3 (a) ^) 

(93C/2,3 (a)) + C^2,3 (a) dsif 
+103 (C/2,3 (a) ^) + 1X37!^^ (C/2,3 (a) ^) 
+iMoC/|.3 (a)7[°l (C/2,3 (a) <p) 
+iM4C/t 3 («) /JW (C/2^3 (a) <P) 
+C/t3 (a)M(C/2,3(«) ^) 
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Since 



C^2^(«)7™C/2,3(a)=7[°^ 
UU (a)/3'''t/2,3 (a)=/3W 



then 



\ {{Ulz («) dtU2,z (a)) V + ^3 («) f^2,3 (a) 



(^2,3 l«J P 1^ +ie^ (f;^ 3 (^) + iXi7[5l ([/2,3 (a) ^) 

(r^-\R['^\( {92U2.3 (a)) ^ + U2,3 (a) d2ip 

-urft /-rv^fllS]/^ (93[/2,3(a))<P + J72,3(a)93(/5 

+ t^2,3 P y +i03 (c;2_3 (^) ^) + i J3^j5] (f;^ 3 ^) 

V +iMo7[°l + iM4/3W + MV 



Since 



then 



t/l,3(a)/3W=/3W[/t (^) 



(^3 (") ^^*^2,3 (a) + + iOo + iXoTl'l) = 



/ /jWt/tg (a) (^1^2,3 (a)) + t/2,3 (a) 5; 



+ieii72,3 (a) + iTi7[5l[/2,3 (a) 



-i-rrt r^^/3[2]/ (92C/2,3 («)) + [^2,3 (a) ^2 
+t^2,3 («J 1^ +ie2f/2,3 (a) + iT27['l C/2,3 (a) 
-^f7t /,[3] {d3U2,3 («)) + t^2,3 (a) % 

+ ^^2,3 l«J +ie3t/2,3 («) + iT37[''l C/2,3 (a) 

V +iMo7[°l + iM4/3W + M' 



if. 



Because 



then 



Ul 3 {a) = (/3[2] cos 2a + /jl^l sin 2a) U^^ (a) , 
C^2,3 (a) = cos 2a - /jl^l sin 2a) [/j ^ (a) 



(^3 (") ^^*^2,3 (a) + \dt + leo + iTo7['l) = 
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Hence 



(a) d^U2,3 (a) + ^3 (a) U2,3 {a) di 
+ieiUls (a) U2,3 (a) + (a) ^^^^U2,3 (a) 

+ cos2a + /?[3] sin 2a) 



2,3 



(a) + C/j3(a)C/2,3 (a)92 



+ie2C/|,3 (a) C/2,3 (a) + iT2C/2^,3 (a) 7PIC/2,3 (a) 
+ (/3Pl cos2a-/3[2isin2a) 

C^2,3 («) ^3^/2,3 (a) + Ul, (a) C/2,3 («) ^3 
+ie3C/l,3 (a) C/2,3 (a) + iTsC/t 3 (a) 7''lt/2,3 (a) 
+iMo7[°l + iM4/3W + M' 



(^5* + Ul, (a) ^dtU2,3 (a) + ieo + iTo7['l) V = 



(9i + C/t ^ (a) ai C/2,3 (a) + iei + iTi7[5l 
/ (cos 2q: • O2 — sin 2a • 93) \ 

^ o[2] +f^2,3 (") (cos 2a ■ ^2 - sin 2a • 93) C/2,3 (a) 
+i (62 cos 2a — 63 sin 2a) 
\ +i (T27[5] cos 2a - Taj^^^ sin 2a) / 
/ (cos 2a • ^3 + sin 2a • ^2) \ 



+ 



V 



ip. 



+^2,3 (c^) (cos 2a • ^3 + sin 2a • ^2) C/2,3 {c() 
+i (82 sin 2a + 63 cos 2a) 
V +i (T37I51 cos 2a + T27[^l sin 2a) / 

+iMo7[°l + iM4/j[4I +M' ) 



if. 



(5) 



Let x'2 and x'^ are elements of other coordinates system such that: 



dX2 

dx'2 

dX3 

dx'2 

dX2 

dx's 

dX3 

dx'^ 

dxp 
dx'o 



■ cos 2a, 
: — sin 2a, 
: sin 2a. 

: cos 2a, 

dxi dxo dxi 



dx'o dx'r. 



dx'r. 



Hence: 
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, def d 

" dx' 



d dxn d dxi 
)i -j 1 

dxo dx'2 dxi dx'2 
d 

cos 2a ■ — sin 2a ■ — — 

0x2 0x3 

cos 2a ■ 82 — sin 2a ■ 83, 



d 8x2 8 8x3 



8x2 8x2 8x3 8x2 
8 



, de_f 8 



Therefore from ([5]): 



c 



8 8xq 8 8x1 

^ ^ i 

8x0 8x'^ 8x1 8x'^ 

8 



8 8x2 ^ 8 8x3 



cos 2a ■ — 1- sin 2a ■ 

8x3 8x2 

cos 2a ■ 83 + sin 2a ■ 82- 



8x2 8x'^ 8x3 8x2 
8 



2,3 (a) -8tU2^3 (a) + iOo 



iTo7 



[5] 



ip = 



with 



(c»i + 3 (a) 8iU2,3 (a) + iOi + iTi7[5l) \ 
(5^ + C/t 3 (a) 3 (a) + ie^ + iT^7f' ' 
(a^ + c/t 3 (a) 8',U2^3 (a) + iO!, + iT:37['^l 

+iMo7[°l + iM4/3W + M ' J 



def 

©2 — 02 COS 2q; — 83 sin 2q;, 
e'3 62 sin 2a + 63 cos 2a. 
T2 '== T2 cos 2q; — T3 sin 2a, 



T3 cos 2a + T2 sin 2a. 



Therefore, the oscillation between blue and green quarks colors curves the 
space of events in the X2, X3 directions. 
Similarly that: matrix 



Ul,3 W 



def 



cost? sin?? 

— sin d cos d 








cos d sin 1} 

— sin d cos 1} 



with an arbitrary real function 1!} {t, xi, X2, X3) describes the oscillation be- 
tween blue and red quarks colors which curves the space of events in the xi, X3 
directions. And matrix 
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cos — i sin <; 

cos ? + i sin 

cos <j — i sin ^ 

cos^ + isin<^ 



with an arbitrary real function <; (t, xi, X2, X3) describes the oscillation be- 
tween green and red quarks colors which curves the space of events in the xi, 
X2 directions. 

Now, let 



def 



cosh m — sinh zu 
— sinh zu cosh 137 



cosh m sinh zu 
sinh zu cosh vj 



and 



then: 



M'' 



•[4]_ 



- Ms ^4 sinh 2uj), 
Mri^i sinh 2zu, 



(M^_ocosh2n7 
Mg^o cosh 2va 4 

M^_4 cosh 2u7 + Ms,Q sinh 2n7, 
Mg^4 cosh 2zu — M^,o sinh 2zj, 
Therefore, matrix C/0,1 (zu) makes an oscillation between green and blue 
quarks colors with an oscillation between up and down quarks. 

Let us consider equation 12]) under transformation ?7o,i (^^) with zu is an 
arbitrary real fmiction of time-space variables {zu = nj (i, xi, 2:2, 2^3)): 

C/gt 1 {vj) + iOo + iTo7''l) C/0,1 {vo) ^ = 



Hence, 



/ /3W (9i + iei + iTi7[5i) + 

(92 + ie2 + iT27[''l)- 
+/3I31 + 163 + iT37[''^|]^- 

V +iAfo7[°l + iM4/3W + i\/ 



Uo,i (tu) 



C^o.i (^) 



^dt (f/0,1 (w) V?) 
-iGo (f/04 (n7) (p) + iTo7['l (C/0,1 (w) V') 
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M ( 9i {Uo,i (ru) if) \ 

^ ^ +iei ([/o,i (vj) (p) + iTi7[5] {Uo,i {w) ^p) )^ 

,a[2] ( d2{Uo,l{w)ip) 

\ +162 (?7o,i {w) 'p) + iT27['l {Uq,i {vj) ^) 

, ^[3] ( ^3 {Uo,l (ro) tp) 

\ +163 (C/o,i {vo) ip) + iTaT'^^l (C/o,i {r^) 
+iMo7[°l (t/o,i M p>) 
\ +iM4/3W (C/o,i (lu) + M (C/o,i (ro) 



C^o\i (^) 



+/3121 

+/3[^^1 

V 



{diUo,i {■^)) V + Uo^i (w) dup 

vj) ip 

(SaJ/o.i {^)) ^ + Uo,i (ro) d2if 
+i62C/o,i (w) <fi + 1X271^1 C/o,i M 
{d^Uo,! (w)) (/3 + f/0,1 (w) 931^ 
+ie3;7o,i(w)¥' + iT37'^^C^o,i 
+iMo7[°lC/o,i (ro) 
+iM4/3WC/o,i (ro) if + M?7o,i (in) 



+ 



Therefore: 



+i6oC/o^,i M [/o,i M + iToC/o\i M 7l'>t^o,i M i 



^ ^ +i6iC/o,i M + iTi7['^lt/o,i M 

, rrt /o[2] [ {d2Uo,l (w)) + [/q,! {w) 82 

+c/o,i (.n) ^ ^.^^^^^ ^ iT27i^ic^o,i M 

+Uo,iMP'^[ +i63C/o,iM + iT37'^I[/o,iM 
+iMoC/o^M7[ol^7o,l 
\^ +iMiUl^ (w) /3W C/0,1 {zu) + C/o^_i (lu) Mf/o,i (w) J 



if. 



Since: 



C/q^ 1 {w) C/0,1 (w) = (^cosh 2ro - /Jl^l sinh 2ro^ , 

C/t_^ (ct7) = (^cosh 2w + /Jl^l sinh 207) U^ l {w) , 
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C/q^i (zu) /Jl^l = (/3[^1 cosh 2zu - sinh 207) U^ j (zu) , 



then 



+ (cosh2ro - /3[il sinh2ti7) ^dt 
+100 (cosh2cc7 - sinh2ti7) 
+iToUl^ (n7)7Plf/o,i(in) 



/ cosh 2zu - sinh 2^) • 

•f^o.i l^J +ieiC/o,i (^) + iTr/l'^^l'^oa M 

, fl[2]rr-l / (92C/o,l i^)) + Uo,l (tu) 82 

+(3 C/0,1 M +i0^f;„^^ + iT27[^lC/o,i (tn) 

{w} ^ iTaV^l C/0,1 M 

V +iMo7l°l + iM4/3W + M" 



+ 



Hence: 



/ {cosh2zu + (3^^hmh2w)UoliTu)^{dtUo^i{w)) \ 
+ (cosh2n7 - /Jl^l sinh2n7) ^dt 
+ieo (cosh 2nj - /^[il sinh 2zu) 
+iToC/o\i(w) 7151 C/0,1 M 



cosh2w - sinh2w) • 
Uoj (w) {diUo,i (w)) + U^j (vj) C/0,1 (n7) ai 
+iQiUol M C/0,1 (tz7) + iTiUol M7[5lC^o,i M 
C/q-^ (t:^) (92C/o,i (c^)) + C/q-^ (tJ7) C/0,1 (t77) 92 
+ie2C/o-ii M C/0,1 (n7) + iT2C/o-^ M7[5lC/o.i M 
,m ( U^-j (zu) (53C/o,i (w)) + (w) C/0,1 (w) 83 
\ +iQsU^l {w) C/0,1 {w) + iTsUol M 71^1 C/0,1 (^17) 



+ 



+iMo7l°l + iM4/?W + M" 



Because 



Uf^ l (zu) C^o,i i-^) = I4, 

c/o;/M7['^ic/o.iM = 7'"', 

Ul,{zu)j^'^Uo,i{zu) 



7!^^ (^cosh2n7 - /jl^l sinh2t<7j 
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then 



/ {cosh2w + (3^^hmh2w)Uoliw)ldtUo,i{m) \ 
+ (cosh2ti7 - /3I1I sinh2ti7) ^dt 
+100 fcosh2tj7 - sinh2tj7) 
V +iTo7[^l (cosh 2w - /Jl^l sinh 2w) ) 



/ (jP^ cosh 2vj - sinh 2vj) ■ \ 

• (ai + M (aiL/o.i iw)) + iOi + iTi7[5i) + 

(52 + C/q-i' {vj) (aaC/o.i (n7)) + 162 + iTzT^'O + 
(% + U^l {w) {daUo,! M) +163 + 1X371^1) + 
V +iMo7t°l + iM4/3[*l + M" / 



Hence: 



/ cosh2ra7 ■ UqI (zu) ^9tf7o,i (w) + cosh2tz7 • ^dt + sinh2n7 • di \ 

+i8o cosh 2w + iTo7'^' cosh 2vj 
+ sinh2n7 • Uq I (w) {diUo,i (vu)) 
+i6i sinh2ro 
+isinh2Ti7 • Tij^^^ 
sinh2tu • U^j {w) ^dtUo,! (ro) - /J'^l sinh2tu • ^dt 
-i/3[ileo sinh 207 - i/3WTo7[^l sinh2tu - /jW cosh2a7 ■ di 
cosh2tz7 • Ugj (tu) {diUo,i (ro)) 
-i/3Weicosh2ro 



cosh2cc7-T 
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[5] 



v 



-/3PI (^2 + Uol (vu) {d2Uo,l (w)) + 162 + iT27''l) 

-/3PI (^3 + Uo^l (W) {dsUo,! {W)) + 103 + 1X371^1) 

-iMo7[°l - iM4/3M - M" 



Therefore, 



( {w) (cosh 2w • ^dt + sinh 2ci7 • c^i) Uo,i (ro) 

+ (cosh 2w ■ ^dt + sinh 2n7 • di) 

+i (00 cosh 2n7 + 0i sinh 2ti7) 
+1 (Tocosh2ro + sinh2tu -Ti)-/^^^ 
( Uq^I (zxj) (cosh2tt7 • di + sinh2tA7 • ^dt) J7o,i (w) \ 
+ (cosh 2ru ■ di + sinh 2zu ■ ^dt) 
+i (01 cosh 2w + 00 sinh 2w) 
V +i (Ti cosh 2n7 + To sinh 2vj) j^^^ J 

-/3[21 (92 + Uol (tn) {d2Uo,i (vj)) + i02 + iT27[''l) 
(^3 + U^j iw) (dsUo,! (w)) +_i03 + iT37''l) 
\ -iMo7[ol - iM4/3W - M" 



J 



Let t' and x'l are elements of other coordinates system such that: 
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= cosh2ro, 

9t 1 . , „ 

——r = — sinn2-ct7, 
ax[ c 

-— ^ = csinh2cc7. 
dt' 

dt 

— =cosh2n7, 

Hence: 



, def d d dt ^ d dxi ^ d 8x2 , d 8x3 



That is: 



And 



dtdt' dxi dt' 8x2 8t' 8x3 8t' 

d . , „ 8 

— cosh 2nj • + c smh 2w ■ — — 

8t 8x1 

— cosh 2n7 • 9t + c sinh 2ti7 ■ 9i , 



—8f = — cosh 2ci7 • 9f + sinh 2m ■ di . 
c c 



def 8 8 8t 8 8x1 8 8x2 8 8x3 

^ 8x[ 8t 8x[ 8x1 8x'i 8x2 8x[ 8x3 8x'i 



cosh 2tu ■ 



8 



sinh 2u7 



8x1 

cosh 2nj ■ di + sinh 2uj ■ 



ld_ 

cm 



Therefore from 



{d[ + U^l {vj) 8[Uo,i [m) + iG'/ + iVi^^^^ 
(^2 + U^l {m) d2Uo,i {w) + 162 + iT27['l) 



Uoj i^) d3Uo,i (w) + iOa 
+iMo7[°l + iM4/3W + M" 



iT37[^l) 



ip = 



with 
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e^' '^^ 60 cosh2ro 

e'/ ''^ eicosh2tu 



— 

def 



To cosh2n7 



T" = TiCosh2ci7 



- Oi sinh 2vD, 

- 00 sinh 2737, 
sinh 2n7 • Ti, 

- To sinh 2n7. 



Therefore, the osciUation between blue and green quarks colors with the 
oscillation between up and down quarks curves the space of events in the t, xi 
directions. 

Similarly that: matrix 



def 



cosh (j) 
-isinh( 





i sinh ( 
cosh(? 










cosh(? 
i sinh ( 






-isinhi 
cosh 6 



with an arbitrary real function </) (i, xi, X2, 0:3) describes the oscillation be- 
tween blue and red quarks colors with the oscillation between up and down 
quarks which curves the space of events in the t, X2 directions. And matrix 



def 



cosh L + sinh t 

cosh L — sinh t 

cosh L — sinh l 

cosh L + sinh l 



with an arbitrary real function t (t, xi, a;2, X3) describes the oscillation be- 
tween green and red quarks colors with the oscillation between up and down 
quarks which curves the space of events in the t, X'i directions. 

From Q: 



dxi 
W 

dt_ 

dt' 



c sinh 2ti7, 
cosh 2-1x7. 



Because 



sinh 2tA7 



cosh 2tA7 — 



V 



-1 

1 

r ~ TTT 



with V as an velosity of system {t' ^x'l} as respects to system {t,xi} then 
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Figure 1: 



V — tanh 2tu. 

Let 



with 



Xl 



V [x\) — - — r, A is some positive real constant. 

In that case 

V {t, Xl) — tanh ( v (xi) — 
V Xl 

and if g is an acseleration of system {t',x'i} as respects to system {t,xi} 
then 



(^cosh^z/(a;i) Xl 

Figure 1 shows a dependency from xi of a system {t',x'i} velocity v(t,xi) 
in system {t, xi}. 

This velocity in point A does not equal to one in point B. Hence, an oscilla- 
tor, placed in B, has got a nonzero velosity in respect to an observer, placed in 
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point A. Therefore, by the Lorentz transformations [7], this oscillator frequency 
for observer, placed in point A, is less than own frequency of this oscillator (red 
shift). 

Figure 2 shows a dependency from xi of a system {<', x'l } acseleration g {t, xi ) 
in system {i, a;i}. 

If an immovable in system {t, xi\ object is placed in point K then in system 
{t' ,x'i\ this object must move to the left direction with acseleration g and 




Zone from S' to oo is the Newton Gravity Zone. 
Zone from _B to C is the Asimptotic Freedom Zone. 
And zone from C to D is the Confinement Force Zone. 



1 Appendix 

Let 



Uix) 



def 



COS X + i sin X 

cos X + i sin X 

cos2x + isin2x 

cos2x + isin2x 



and 
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M 



then: 



Ko 



{Mc^.Q cosx - Mc^Asinx) , 
(M(;_4 COS X + Mc_fl sin x) , 
{Mjjacosx- M^,osmx) , 
{Mjjfi cos X + Mjj^4 sin x) , 
{Mg^n cos X + sin x) , 
(A/6/,4 cos X - Me.o sin x) ■ 



Therefore, matrix U (x) makes an oscillation between up and down quarks. 
Let us consider equation ^ under transformation U (x) with x is an arbi- 
trary real function of time-space variables (x — X (^j xitX2, X3)): 



(x) ( -dt + ieo 

c 



iTo7''l ) (X) ^ 



(x) 



Hence: 



iOi +iTi7[5l) 4 
f ie2 + iT27[^l) 
f 193 + 1X37'^!) 



u (x) ^• 



(X) (^dt (U (x) ^) + iOoU (x) ^ + iTo7''lC/ (x) V 



(x) 



^ /3W (di (u (x) V') + ieiC/ (x) + iTi7[5ll^ (x) ^) + 
(U (x) ^1 + iOat/ (x) V + iT27['lf/ (X) ^) + 
(C/ (x) ^) + iQsU (x) + iTsT'^'C/ (x) V') + 
\ +MUix)f 



Because 



7['lC/(x)-C/(x)7 



[5] 



then 
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uHx)( -c{9*y(x))^ + u{x)ld,^ ^ 

V +ieoC/(x)¥' + C/(x)iTo7l'V J 



(x) 



Because 



V +ieiC/W^ + C^(x)iTi7[''V . 

^pi2]( {d2Uix))^ + u{x)d2^ 

V +ie2t/Jx)'^ + C/(x)iT27f'V 
f (\C^(x))^ + t^(x)a3^ 

V +ie3C/(x)^^+t^(x)iT37f'V 

+MC/(x)^ 



/3WC/(X) = U{x)P^'\ 
/3['lC/(x) = C/(X) 
/3[31[/(x) = f/(x)/3['l 



then: 



+;7t (x) u (x) + jL/t (x) [dtU (x) 

+ieoC/t (X) C/ (x) + (X) (X) iTo7['' 



if : 



Because: 



then 



c/t(x)c/(x)ai + f/t(x)[aic/(x)) \ 

+ieiC/t (x2C/ (X) + (x) U (x^iTiTl'^l / 

(X) (X) 92 + (x) [^2 f/ (x)) \ ^ 

^ +ie2C/t (x) u (x) + (x) u (x) 1X27^^1 / 

W (x) ;7 (x) % + [/t (x) (93(7 (x)) \ ^ 

, +ie3C/t(^)^(^) + [/t(^)[7(^)iT37[5] j 

+W (x) MC/ (x) 

(x)c^(x) = i4 

^dt + ^U^ (x) (dtU (x)) + iOo + iTo7['l) = 
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+ [7t (x) (aat/ (x)) + 163 + iT37['l 
+[7t (x) MU (x) 



Now let: 



U{k) = 



cosh K + sinh k 

cosh K + sinh k 

cosh2K + smh2K 









cosh 2 k + sinh 2 k 



and 



-m;; 07M - m; ,rj^U =^ cz-^ («) ml/ («) 



then: 



Mm 




coshK 


— iMg,4 sinh k) 


ML 


= (Me, 4 


coshK 


+ iMg.o sinh k) 


m;o 


= (M^,o 


cosh K 


— iAf,,,4 sinh k) 




= (M^,4 


cosh K 


+ iM^,o sinh k) 


M^,o 


= (Mco 


cosh K 


+ iM(;,4 sinh/i) 


Mc,4 


= (Mc,4 


coshre 


— iM^ Q sinh/i) 



Therefore, matrix J7 (k) makes an oscillation between up and down quarks, 
too. 

Let us consider equation ([2]) under transformation U (k) with k is an arbi- 
trary real function of time-space variables (k = n {t, xi,X2, 2^3)): 

{k) (-dt + iGo + iTol^A U{n)^ = 



= in) 



( /?W (9i+iei+iTi7[5l) + 
+/3I21 (a2 + ie2+iT27['l) + 
+/3I31 (a3 + ie3+iT37[^l) + 
V +M 



U{K)ip. 
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Hence: 



u- 



1 (k) (^dt (U (k) <fj + iQoU (k) ^ + iToT'^^'C^ («) f 



Because 



then 



^ /3W (u (k) 95) + iOit/ (k) + iTi7[5lc/ (k) y^) + 
(^2 (u (k) (p) + iOaC/ (k) + iT27[5l j/ («;) f) + 

+MU (k) (/3 



+ieoC/(K)^ + iToC/(K)7['V 



C/-i(/^) 




+ieiC/(K)^ + iTiC/(Ac)7PI^ , 

+MU (k) ip 



+ 



Because 



C/-1(k)/3[31 = /?[31c/-1(k) 

then 

C/-1 («) (ia^c/ («:)) + (k) u in) ia, \ 

+ieoC/-i (ac) [/ (k) + iXoC/-^ (k) f/ (k) 7[51 y 
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Because 



then 



V 

If denote: 



+ieit/-i (k) U {k) + iTit/'i {k) U (k) 7[51 

+iQ3U-^ (k) U (k) +JT3C/-1 (k) [/ (k) 715] 
+f/-i(K) Mf/(K) 



= I4 



+ [/-I (k) (a3C/ («)) + 163 + iT37['l) + 

+f/-i(K)M[/(K) / 



if. 



Ai 



de/ 



A; 



def 



def 






-1 







-1 


















1 





1 










1 







-1 


















1 





-1 







— i 













i 










-i 













i 





A- 



A. 



def 



def 



A«t/ 



i 

1 
i 

_ i 

■ i 

-i 

-: 

_ i 

10 

0-100 
0-10 
1 





" 1 








" 




i 











a/:!/ 






1 





2 






, As — 






i 




2i 

















2 













2i 
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then 





= Aids'cu 


U^jia) (a,(72,3(«)) 


= K2dsa, 




= Asds^, 


Uo,2 (0) idsUo^2 m 


= Kids(t>, 


Ur,2 (0 (dsU^a (0) 


= J^5ds';, 








= AjdsK, 







Let f/ is a product of elements of the following set: 

il {C/0,1, 1/2,3, t/i,3, i7o,2, C/l,2, C/0,3, U, u} . 
def 

For example, let U (c, k, t) = ?7o,i (^) ^^0,2 (<^) C/i.s (^) 
In that case 

(C/0,l {w) Uo,2 (0) C/l,3 {dsUo,l (w) Uo,2 {(t>) Ul,3 

Hence: 

W Uo2 W ^lds^Uo,2 (</>) C/l,3 (i?) 
+C^lT3 (^) f^0:2 (</>) (5«C^0,2 (0)) ?7l,3 (^?) 

Therefore: 

f/~^ (<?, K, l) {dsU (c, (.)) = 
?7f3 (t?) (Ai cosh 2(/) - As sinh 2(j)) C/1,3 (t?) ^sro 
+C/r3i(^)A45,<^t/i,3W ' 

Hence: 

C/"^ K, l) {dsU K, i)) = 

U^^l {-&) Ai cosh2<^C/i,3 (t?) a^ro 
-?7f3^ (t?) As sinh 2(j)U\^3 (1?) a.ro 
+kids(j) + A35jt?. 

Hence: 
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(Ai cos 2^? + Ae sin 2^?) cosh 2(j)dsW 
- (A5 cos 2^? - A2 sin 2^?) sinh 2(j)dsZU 

Hence: 

U~'^ (<r, /t, b) {dsU {<;, K, (.)) = 
Ai cos 21? cosh 2(j)dsTAj + Ag sin 2d cosh 2(j>dsW 
— A5 cos 2-!? sinh 2(pdstu — A2 sin 2-& sinh 2(pdsW 
+Kids(l) + Ksds^. 

Ai cos 2d cosh.2(j}ds'UJ — A2 sin 2d sinh2^5stx7 + h^dsd 
+Kids<b — A5 cos2'i?sinh2(/)9sn7 + Ae sin 2t9cosh20(9sCt7. 

Similarly that, there for every product U of U^s elements real functions 
{t, xi,X2, X3) exist such that 

8 

^ r=l 

with some real constant 5(3 (similar to 8 gluons). 

[/2":3 (a)Ait^2,3 (a) = Ai 

U^l {d) Alt/1,3 {d) = (Ai cos 2d + Ag sin 2d) 
C/o"2 ((/') AiC/0,2 ((Z-) = (Ai cosh2<?!) - A5 sinh2^i) 
t/j^2 Alt/1,2 (<?) = Ai cos 2^ - A4 sin 2c 
[/(^3 (t) Ai[/o,3 ('-) = Ai cosh2t + A3 sinh2f. 
t/-i (k) Ait/(K) = Ai 
t/-i(x)AiC/(x) = Ai 

t/-i(x)A2C/(x) = A2 

t/-i(K)A2t/(«:) = A2 
L/0^3 (i) A2t/o,3 (0 = A2 cosh2t - A4 sinh2<. 
[/i"2 (?) A2t/i,2 (?) = A2 cos 2? - A3 sin 2<? 
^^0^2 ('/') A2C/o,2 (0) = A2 cosh2(?i + Ae sinh 2^ 
t/ij {d) A2t/i,3 (^?) = A2 cos 2d + A5 sin 2d 
Uq I (tu) A2t/o,i (ro) = A2 

Uq I (zu) AsUo,! (w) = A3 cosh2cc7 — Ag sinh2ti7 
t/^3 (a) A3t/2,3 (a) = A3 cos 2a - A5 sin 2a 
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U^j {^) A3[/o,2 (0) - A3 

U12 (^) A3f/l,2 (^) = A3 COS 2? + A2 sin 2<; 

C/o"3 (i) Ast/o.s (0 = A3 cosh 2t + Ai sinh 2(. 
U-^k) A3U{k)=As 
U-^ix) AsU{x) = A3 

U-Hx) Ajj{x)=Ki 

U-^ (k) KJj{h) ^ A4 

UqI (l) A^Uo.s ('-) = A4 cosh2t — A2 sinh2(, 

t/fa' A4C/i,2 (^) = A4 cos 2<; + Ai sin 2? 

[/{Jgl (t?) A4C/l,3 (t?) = A4 

f^2^3 A4?72,3 (a) = A4 COS 2a — Aq sin 2a 
UqI (zu) A4L''o,i (ro) = A4 cosh2tu + A5 sinh2ti7 

UqI (zu) AsJ/q,! (^) = A5 cosh 2t37 + A4 sinh 2zu 

^2 3 i'^) ^5^2,3 (a) = A5 COS 2a + A3 sin 2a 
[/-I (^) A5J7i,3 (t?) = (A5 cos 2'd - A2 sin 2i9) 
2 {4>) ^51/0,2 {<t>) = A5 cosh 20 - Ai sinh 20 
[/o;3(t) Ast/o.sW =A5 
^-1(k) A5f^(«;) =A5 
i7-i(x)A5i7(x) =A5 

C/-i(x)A6C/(x) =A6 

C/-1 (k) AfiC/ (k) =A6 

t/{;i (<r) A6C/i,2 W =A6 

?7J^2 (<;^) A6?7o,2 (0) = Ae cosh 20 + A2 sinh 20 

U~l {d) AqUi^s W = Ae cos 2?9 - Ai sin 2§ 
^2^3 ('^) A6C^2,3 (q:) = Ag cos 2q! + A4 sin 2q: 
J/J^j^ {zu) AqUo,i (zu) = Aq cosh 2zu — A3 sinh 2zu 

U-'ix) A^U{x)=A, 

U^l, (0 A7C/o,3 (i) = A7 
[/{;2^ (0 A7C/l,2 (c) = A7 

U^^l (Cf,) A7Uo^2 (0) - A7 

U[^^^ (d) A7UU3 (d) = A7 
t/aj (a) A7C/2,3 (ro) = A7 
?7o;i (tjj) ArUo,! (zu) = A7 

[/g-i (zu) AgJ/oa (nj) As 
U^^^ (a) A8C/2,3 (a) = Ag 

[/i-gl (l?) A8f/i,3 (t?) = As 
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U^j (q)) A8[/o,2 (0) = As 

U[^^^ (?) A8;7i,2 (0 = As 
t/Q-gi (0 AsC/o.s (i) = As 
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